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^ (54) Title: ANTIFUNGAL PARENTERAL PRODUCTS 

(57) Abstract: Parenteral pharmaceutical formulations containing an echinocandin antifungal compound and an aqueous solvent 
are provided, wherein the formulation includes ethanol, for example about 20% w/v ethanol. The parenteral pharmaceutical formu- 
lation may further include one or more additives, such as a stabilizing agent, buffer or t onicity agent. The parenteral pharmaceutical 
formulations are useful in extending the shelf life and improving the solubility of the echinocandin antifungal compound. 
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ANTIFUNGAL PARENTERAL PRODUCTS 

TECHNICAL FIELD 
[0001] This invention relates to drug formulations, for example, aqueous injectable 

drug formulations and methods for their manufacture and use. 

BACKGROUND OF THE INVENTION 
[0002] One aspect of the commercial viability of an injectable drug product is long 

shelf life. A shelf life significantly greater than one year is typically needed. This is 
because drug products are often stored for long periods, for example, six months to a year 
or more, until needed. The expiration date of a product begins when the drug is produced, 
but testing and packaging for shipping often take up some time, for example, months. A 
shelf life of one to three years or more is very desirable for an injectable drug product. This 
is especially true for a drug which may be stored for a long period of time, because it is not 
frequently used, but that is specifically required when indicated. 
[0003] Another aspect of injectable drug products is reconstitution of the 

formulation by the medical practitioner. The drug may be delivered in a solid form, often 
called "drug for injection," which may contain other ingredients, and is reconstituted to a 
liquid form by the addition of solvent and other components. 
[0004] A USP (United States Pharmacopeia) requirement for parenteral drug 

products is that the product be visibly clear before use. A vial of crystal clear liquid is 
desired. To meet this standard, the number of particulates in the reconstituted liquid 
product must be kept to a minimum. Particulates represent undissolved drug which is 
ineffective, and may block capillaries causing serious adverse health effects. A crystal 
clear drug product requires the solution to have a minimum of minute, undissolved, or non- 
visible drug particles. 

[0005] Particulates in an injectable drug product may be caused in part by foaming 

during reconstitution. Foaming may be caused by the drug itself, or by surfactants other 
additives used to increase and hasten solubility of the drug. Foaming can prevent small 
particles from entering the solution to be dissolved, thereby increasing the number of 
particulates in the reconstituted injectable drug product. v 
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[0006] Another aspect of parenteral drug products is the time required to 

reconstitute an injectable formulation. Reconstitution requires the ability to rapidly 
redissolve a drug composition to provide a crystal clear solution. In addition, the 
reconstitution should be rapid after a long storage period of the delivered drug composition, 
a period which can be, for example, one, two, or three years or more. Some drug 
compositions as delivered typically cannot achieve a shelf life greater than one year. This 
is because either the reconstitution time is too long after storage, or the number of 
particulates in the reconstituted product is too high. 

[00071 Echinocandin antifungal compounds, and methods for their manufacture and 

use are described, for example, in PCT WO 00/52037; PCT WO 00/51564; PCT WO 
00/34315; PCT WO 00/51567; and U.S. Patent No. 5,965,525. 

[0008] There is a need for echinocandin pharmaceutical drug formulations that are 

useful for parenteral pharmaceutical administration with rapid reconstitution, little forming, 
and a long shelf life. 

SUMMARY OF THE INVENTION 
[0009] In one aspect, a pharmaceutical^ acceptable parenteral formulations 

containing an echinocandin and an aqueous ethanolic solvent is provided, as well as 
optionally one or more additives, such as propylene glycol, or polyethylene glycol, a 
buffer, stabilizing agent, tonicity agent, antioxidant or bulking agent. Methods of 
reconstituting solid compositions containing an echinocandin also are provided. 
[0010] In one embodiment, pharmaceutically acceptable liquid formulations are 

provided that include, e.g., about 0.2 to 1 .0%, or about 0.1 to 2.0% or about 0.2 to 2.0 % 
w/v anidulafungin. The pharmaceutically acceptable liquid formulations also may include, 
e.g., about 1.0 to 4.0 mg/mL, or about 1.5 to 3.0 mg/mL anidulafungin. 
[0011] A pharmaceutically acceptable liquid parenteral formulation for example is 

provided comprising: anidulafungin and an aqueous solvent such as water or saline, 
wherein the formulation includes from about 5 % w/v ethanol to about 50 % w/v ethanol; 
about 15-30% w/v ethanol; or about 20% w/v ethanol. The formulation may include about 
10 % to about 40% w/v ethanol and about 0.2 to about 2.0 % w/v anidulafungin, or 
optionally about 15 to about 30 % w/v ethanol or optionally 20 percent w/v ethanol. The 
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formulation also may include 10 to about 50 percent w/v propylene glycol or polyethylene 
glycol, or mixtures thereof. 

[0012] The formulation further may include a stabilizing agent, such as mannitol, 

histidine, lysine, glycine, sucrose, fructose, trehalose, lactose or a mixture thereof. The 
formulation can optionally contain a bulking agent, such as mannitol, glycine, lactose, 
sucrose, trehalose, dextran, hydroxyethyl starch, ficoll or gelatin. The formulation can 
optionally contain a solubilizing agent or surfactant, such as cetrimide, docusate sodium, 
glyceryl monooleate, sodium lauryl sulfate, or sorbitan esters. The solubilizing agent or 
surfactant may optionally be a polyoxyethylenesorbitan fatty acid ester. 
Polyoxyethylenesorbitan fatty acid esters are also referred to as polysorbates, e.g., 
polysorbate 80 (polyoxyethylene sorbitan monooleate, Tween 80), polysorbate 40 and 
polysorbate 20. Polysorbates, such as polysorbate 80, are commercially available, for 
example, from Sigma, St. Louis, MO. 

[0013] The formulation can optionally comprise a buffer, such as acetates, citrates, 

tartrates, lactates, succinates, or phosphates. The formulation can optionally contain a 
tonicity agent, such as glycerin, lactose, mannitol, dextrose, sodium chloride, sodium 
sulfate or sorbitol. The formulation can optionally contain an antioxidant, such as acetone, 
sodium bisulfite, bisulfite sodium, butylated hydroxy anisole, butylated hydroxy toluene, 
cysteine, cysteinate HC1, dithionite sodium, gentisic acid, gentisic acid ethanolamine, 
glutamate monosodium, formaldehyde sulfoxylate sodium, metabisulfite potassium, 
metabisulfite sodium, monothioglycerol, propyl gallate, sulfite sodium, thioglycoiate 
sodium, or ascorbic acid. 

[0014] A pharmaceutical^ acceptable parenteral formulation is also provided for 

example comprising: anidulafiingin and an aqueous solvent, such as water or saline, 
wherein the formulation includes: 

about 5-30% w/v ethanol; 
- - about 0.1- 2.0% w/v anidula&ngin; • 

about 0.1-1.0 % w/v of a stabilizing agent, such as fructose; 

about 0. 1-1 0 % w/v of a bulking agent, such as mannitol; 

about 0.01-5 % w/v of a buffer, such as tartaric acid; and 

about 0.1-5.0% w/v of a solubilizing agent, such as polysorbate 80. 
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[0015] The formulation may optionally include about 2-50% w/v polyethylene 

glycol and/or propylene glycol. 

[0016] A pharmaceutical^ acceptable parenteral formulation is also provided 

comprising: anidulafiingin and an aqueous solvent, such as water or saline and ethanol, 
wherein the anidulafiingin is stored in solid form for greater than 6, 9, 12, 15 or 18 months 
prior to forming the formulation, and wherein the formulation is suitable for use as a 
parenteral formulation. 

[0017] A formulation is "suitable for use as a parenteral formulation" if it is in a 

pharmaceutical^ acceptable form for parenteral administration. Thus, for example, for a 
liquid parenteral formulation, the particle content is sufficiently low, and the material is 
sufficiently sterile such that it is useful for parenteral administration. To be suitable for 
parenteral administration, the formulation is visibly clear, and the number of particles in the 
reconstituted liquid product is kept to a minimum. For example, less than 6,000 1 0 ym 
particles should be present in a volume of 10 mL solvent that includes 35 mg of 
anidulafiingin. For example, when the drug is freeze dried and stored, for example, for 9 
months, 12 months, 18 months or 24 months, and then reconstituted by dissolving 35 mg of 
drug and optionally other additives in 10 ml of aqueous ethanolic solvent, there are 
preferably less than 10,000, less than 6,000, less than 3,000, less than 1,000, or less than 
400 lOpm particles. There are, for example, less than 1000, less than 600, or less than 200 
25 jam particles in the 10 mL volume. 

[0018] Liquid parenteral formulations formed from drug stored over long time 

periods can become no longer suitable for parenteral administration, because of particles in 
the reconstituted formulations. Using the methods disclosed herein, liquid formulations are 
formed which are suitable for parenteral administration, even when formed from drug 
stored over long time periods. This can extend the shelf life of the drug. Moreover, using 
the ethanolic solutions for reconstitution results in more rapid dissolution of the drug. 
[0019] ~ Also provided is a-method of preparing a parenteral pharmaceutical 
formulation, comprising combining a solid composition comprising anidulafiingin and an 
ethanolic aqueous solvent, such as water, to substantially dissolve the anidulafiingin and 
produce an aqueous formulation including about 5 to about 50% w/v ethanol, optionally 10 
to about 30 percent w/v ethanol, wherein the formulation is optionally shaken until the 
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mixture is substantially clear. The method optionally comprises forming the solid 
composition containing anidulafungin by lyophilizing an aqueous solution of anidulafungin 
and optionally an additive such as polyethylene glycol or propylene glycol. The solid 
composition can optionally contain a stabilizing agent, a buffer, a tonicity agent or an 
antioxidant 

[0020] The method optionally comprises preparing a solid composition comprising 

anidulafungin produced for pharmaceutical use and stored for more than one year before 
combining with an ethanol water solvent, and wherein the combining step produces a 
formulation suitable for use as a pharmaceutically acceptable parenteral formulation. 
[0021] Also provided here is a kit for use in delivery of a pharmaceutically 

acceptable parenteral pharmaceutical formulation, comprising: a vial containing a 
pharmaceutically acceptable solid formulation comprising anidulafungin; and a vial 
comprising a pharmaceutically acceptable aqueous solution of about 10 to 30% w/v 
ethanol. The kit can optionally contain an additive, such as polyethylene glycol, propylene 
glycol, a stabilizing agent, a buffer, a tonicity agent and/or an antioxidant. The kit can 
optionally contain a vial containing a solid formulation comprising 25 to 200 mg of 
anidulafungin and a second vial containing 5 to 60 milliliters of aqueous solution 
comprising about 1 0 to 30% w/v ethanol. 

[0022] Also provided are pharmaceutically acceptable parenteral formulations 

including anidulafungin and an aqueous solvent, wherein the anidulafungin is stored for 
greater than 6, 9, 12, 15, or 18 months before formation of the liquid formulation, and 
wherein the formulation is suitable for administration as a parenteral formulation. 
[0023] Further provided are methods of preparing a parenteral formulation, 

comprising combining a solid formulation comprising anidulafungin with a solvent in an 
effective amount to dissolve the anidulafungin rapidly, for example in 400 seconds or less, 
in 200 seconds or less, in 100 seconds or less, or in 60 seconds or less, for example by 
Shaking or swirling, to produce a pharmaceutically aceeptable-parenteral formulation. The 
anidulafungin may be a formulation produced for pharmaceutical use and stored, for 
example for more than one year, or two years, prior to combining with the solvent The 
concentration of the anidulafungin is, for example, about 1.5 to 3 mg/mL, or about 1.5 to 5 
mg/mL. 
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DETAILED DESCRIPTION OF THE INVENTION 
[0024] Provided are pharmaceutical^ acceptable formulations comprising an 

echinocandin, such as anidulafungin. 
Echinocandins 

[0025] Echinocandin-type compounds have been shown to exhibit antifungal and 

antiparasitic activity, such as inhibition of growth of various infectious fungi including 
Candida spp. (i.e., C Albicans, C Parapsilosis, C Krusei, C Glabrata, C Tropicalis, or C 
LusitaniaW); Torulopus spp. (i.e., T Glabrata); Aspergillus spp. (i.e., A. Fumigalus), 
Histoplasma spp. (i.e., K Capsulatum); Cryptococcus spp. (i.e., C Neoformans); 
Blastomyces spp. (i.e., B. Dermatilidis); Fusarium spp.; Trichophyton spp., 
Pseudallescheria boydii, Coccidioides immits, and Sporothrix schenckii, etc. PCT WO 
00/51564. 

[0026] Compounds of this type also have been shown to inhibit the growth of 1 

certain organisms primarily responsible for opportunistic infections in immunosuppressed 
individuals, such as growth inhibition of Pneumocystis carinii. Other protozoans that are 
inhibited by echinocandin-type compounds include Plasmodium spp., Leishmania 
spp./Trypanosoma spp., Cryptosporidium spp., Isospora spp., Cyclospora spp., Trichomnas 
spp., and Microsporidiosis spp., etc. PCT WO 00/51564. 

[0027] Consequently, the formulations of the present invention are useful in the 

treatment of, e.g., systemic fungal infections or fungal skin infections. Accordingly, the 
processes and formulations of the present invention may be used in the manufacture of a 
medicament for the therapeutic applications described herein. For example, fungal activity 
(preferably, Candida albicans or Aspergillus fumigatis activity) or parasitic activity may be 
inhibited by contacting a pharmaceutical formulation prepared by the present invention 
with a fungus or parasite, respectively. The term "contacting" includes a union or junction, 
or apparent touching or mutual tangency of a compound of the invention with a parasite or 
fungus.- The term does not imply any further limitations to th& process, such as by 
mechanism of inhibition. The methods are defined to encompass the inhibition of parasitic 
and fungal activity by the action of the compounds and their inherent antiparasitic and 
antifungal properties. 
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[0028] A method for treating a fungal infection which comprises administering an 

effective amount of a pharmaceutical formulation of the present invention to a host in need 
of such treatment is also provided. The method includes treating a Candida albicans or 
Aspergillus fumigatis infection. The term "effective amount" refers to an amount of active 
compound which is capable of inhibiting fungal activity. The dose administered will vary 
depending on such factors as the nature and severity of the infection, the age and general 
health of the host and the tolerance of the host to the antifungal agent. The particular dose 
regimen likewise may vary according to these factors. The drug may be given in a single 
daily dose or in multiple doses during the day. The regimen may last for example, for 2-3 
days, for 14-30 days, or longer. An exemplary daily dose (administered in single or 
divided doses) contains a dosage level between about 0.01 mg/kg to 100 mg/kg of body 
weight of an active compound. Further exemplary daily doses are about 0.1 mg/kg to 60 
mg/kg or about 0.1 mg/kg to 40 mg/kg, or about 0.7 to 3 mg/kg per day. Further exemplary 
daily doses are about 5 to 500 mg/day or about 50 to 200 mg per day. 
[0029] Anidulafungin (14(4R,5R)-4,5"Dihydroxy-N(2)-[[4 n -(pentyloxy)[l,l ! :4 , ,l M - 

terphenyl]-4-yl]carbonyl]-LK>rnithine]echinocandin B) is an echinocandin that can be 
semisynthetically derived from a natural product. The synthesis of anidulafungin is 
described in U.S. Patent No. 5,965,525. 

[0030] Like other echinocandins, anidulafungin has a low water solubility of less 

than 0.1 mg/ml. Because of the low solubility, formulations have been described that add a 
surfactant to an aqueous solution, however this can hinder freeze drying (WO 00/51564). 
[0031] It has been found in the past to be difficult to prepare a formulation of 

anidulafungin in water which meets the strict USP requirements for purity and clarity of 
injectable formulations, even when such concentrations are well below the solubility limit 
in the presence of surfactant species. 
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[0032] The structure of anidulafungin is provided below 




HO 



Solid Compositions 

[0033] Solid pharmaceutical compositions containing an echinocandin are provided 

that can be formulated for administration to a patient in need thereof. Such solid 
compositions may be reconstituted in an aqueous ethanolic solvent to provide a liquid 
product, which may be administered to a patient by parenteral means, including 
subcutaneous, intravenous, bolus injection, intramuscular, or intraarterial injection, or 
alternatively by oral, topical, transdermal, or mucosal administration. 
[0034] Solid compositions may have crystalline and amorphous components. A 

solid composition of an echinocandin may be prepared by lyophilizing (freeze drying) a 
volume of a solution which contains a known concentration of the echinocandin. 
[0035] A solid composition comprising anidulafungin can be formed by 

lyophilizing a solution of anidulafungin, such as an aqueous solution of anidulafungin and 
optionally one or more additives, such as propylene glycol, or polyethylene glycol, a 
-buffer, -stabilizing agent,- tonicity agent, antioxidant or bulking agent. 
[0036] The polyethylene glycol may have, for example, a molecular weight of 400 

to about 1500, optionally, 600 to about 1000, often 1000. The addition of polyethylene 
glycol or propylene glycol optimizes the reconstitution of the lyophilization formulation in 
an aqueous solvent containing ethanol by providing enhanced solubility. The amount of 
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polyethylene glycol or propylene glycol is, for example, an amount effective to produce the 
desired concentrations after addition of an aqueous solvent to form a parenteral formulation 
as discussed herein. In the solid composition, for example, a 50 mg dose of anidulafungin 
may contain 1.5 grams of PEG. 

[0037] Solid formulations may optionally contain a stabilizing agent. The solid 

formulations may contain a stabilizing reagent at a concentration of 5 to 80 % w/w, 
generally 7.6 to 1 1.5 % w/w, or 9.5% w/w. The term "stabilizing agent" refers to a 
pharmaceutically acceptable excipient that may enhance the chemical or physical stability 
of the active ingredient in the formulation. Suitable stabilizing agents include 
carbohydrates, such as sucrose, trehalose, fructose, and lactose, and amino acids. Other 
examples include polyoxyethylenesorbitan fatty esters (polysorbates), e.g., polysorbate 80 
(polyoxyethylene sorbitan monooleate, Tween 80), polysorbate 40 and polysorbate 20. 
[0038] Solid formulations may optionally contain a solubilizing agent or surfactant. 

The solid formulations may contain a solubilizing agent at a concentration of 10 to 50 % 
w/w, 20 to 30 % w/w, or e.g., 24 % w/w. Suitable solubilizing agents include cetrimide, 
docusate sodium, glyceryl monooleate, sodium lauryl sulfate, and sorbitan esters. 
Exemplary solubilizing agents include polysorbates (e.g. polysorbate 20, polysorbate 40, 
polysorbate 80). 

[0039] As used herein, "w/w" refers to percent weight in weight, and expresses the 

number of g of a constituent in 100 g of solution or mixture. 

[0040] As used herein, "w/v" refers to percent weight in volume and expresses the 

number of g of a constituent in 100 mL of solution. 

[0041] Solid formulations may also optionally contain a buffer. The buffer is 

optionally present at a concentration in the range from about 0.3 to 5%, or about 0.9% to 
1.3%, or about 1.1% w/w. The term "buffer" refers to a pharmaceutically acceptable 
excipient that helps to maintain the pH of the solution within a particular range specific to 
the buffering system". Suitable buffers include acetates, citrates, phosphates, tartrates, 
lactates, succinates, amino acids and the like. 

[0042] When freeze dried, the formulations may optionally contain a bulking agent. 

The term "bulking agent" refers to a pharmaceutically acceptable excipient that adds bulk 
to a formulation which results in a well-formed cake upon freeze drying. Suitable bulking 
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agents include mannitol, glycine, lactose, sucrose, trehalose, dextran, hydroxyethyl starch, 
ficoll and gelatin. The bulking agent is for example present in the formulation at the 
concentration in the range from about 30 to 68 % w/w of the solid formulation. For 
example, the formulation comprises about 43 to 52% and optionally about 48% w/w 
bulking agent 

[0043] The solid formulations may be prepared using conventional dissolution and 

mixing procedures. For example, the anidulafungin is dissolved in a non-toxic aqueous 
solvent optionally in the presence of a pharmaceutical^ acceptable polyethylene glycol or 
propylene glycol and optionally one or more bulking agents, buffers, and/or stabilizing 
agents. The resulting solution is then sterilized, e.g., sterile filtered and preferably 
lyophilized to provide the desired formulation. 

[0044] The solution to be lyophilized may further include one or more antioxidants, 

such as acetone sodium bisulfite, bisulfite sodium, butylated hydroxy anisole, butylated 
hydroxy toluene, cystein, cysteinate HC1, dithionite sodium, gentisic acid, gentisic acid 
ethanolamine, glutamate monosodium, formaldehyde sulfoxylate sodium, metabisulfite 
potassium, metabisulfite sodium, monothioglycerol, propyl gallate, sulfite sodium, 
thioglycolate sodium, and ascorbic acid. 

[0045] The solid composition also may include a tonicity agent such as glycerin, 

lactose, mannitol, dextrose, sodium chloride, sodium sulfate and sorbitol. 
[0046] The solution to be lyophilized may include excipients, stabilizing agents, 

buffers, tonicity agents, and antioxidants, as described above, and may further contain 
agents which modify the physical appearance and shape of the lyophilized solid such as 
mannitol, fructose, and tartaric acid. Solid compositions obtained from lyophilization of 
the solution may include amounts of all species described herein. Further solvents, solvent 
mixtures, or solvent systems are reviewed in, S. Nema et al, PDA Journal ofPharm. 
Science and Tech. 51(4): 166-171 (1997).The solution to be lyophilized may be sterilized 
prior to lyophilization. Alternatively, the solid product from lyophilization may be . 
sterilized. Methods for sterilization are reviewed in Remington 's Pharmaceutical Sciences, 
18th ed. (1990). 

[0047] A suitable method for freeze-drying is described in Nail et al. Freeze Drying 

Principles and Practice, in Pharmaceutical Dosage Forms, 2 nd Ed., Marcel Dekker, Inc. NY, 
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pp. 163-233 (1993). The formulation is preferably freeze-dried in a vial which can then be 
stored until needed. A non-toxic, aqueous solvent is added to the vial to dissolve the 
freeze-dried material thus forming a solution that can be used in a parenteral therapeutic 
application. Those skilled in the art will appreciate that the aqueous solvent includes other 
common solutions used in such applications (e.g., saline solutions, dextrose solutions, etc.). 
In application, the formulations are typically diluted or reconstituted (if freeze-dried) and 
may be further diluted if necessary, prior to administration. 

[0048] The active ingredient is typically formulated into pharmaceutical dosage 

forms to provide an easily controllable dosage of the drug and to give the patient an elegant 
and easily handleable product. Solid formulations may comprise for example, about 0.1% 
to 60% w/w of active ingredient for example, anidulafungin, or about 1% to 30% w/w, or 
about 8.0 to 12% w/w, or optionally about 9-10% w/w. 

[0049] As used herein, the term "unit dose" or "unit dosage" refers to physically 

discrete units that contain a predetermined quantity of active ingredient calculated to 
produce a desired therapeutic effect. When a unit dose is administered parenterally, it is 
typically provided in the form of measured units in ampoules (or vials). The dosage to be 
administered may vary depending upon the physical characteristics of the patient, the 
severity of the patient's symptoms, and the means used to administer the drug. The 
specific dose for a given patient is usually set by the judgment of the attending physician. 
Dosages can be for example, about 5-500 mg or about 35 - 200 mg daily administered from 
an intravenous injection (TV). 

[0050] Suitable carriers, diluents and excipients are known in the art and include 

materials such as carbohydrates, waxes, water soluble and/or swellable polymers, 
hydrophilic or hydrophobic materials, gelatin, oils, solvents, water, and the like. The 
particular carrier, diluent or excipient used will depend upon the means and purpose for 
which the active ingredient is being applied. The formulations may also include wetting 
agents, lubricating agents, emulsifiers, suspending agents, preservatives, sweeteners,., 
perfuming agents, flavoring agents and combinations thereof. 
[0051] Shelf life of the solid compositions is the length of time that the solid 

composition may be stored in a form intended for a parenteral preparation and still be 
reconstituted in a reasonable time. The shelf life can begin when the active drug ingredient 
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of the solid composition is made, and can end when the solid composition cannot be 
reconstituted in a reasonable time by a particular method or when the drug degrades or 
otherwise cannot be used. Solid compositions with long shelf life, for example, greater 
than 12 months; or greater than about 15, 20, 25, 30, 35, 36 months or more are preferred. 
As disclosed herein, the solvent added to the solid composition to make the parenteral 
formulation can increase the shelf life, to, for example, greater than 12 months; or greater 
than 15, 20, 25, 30, 35, 36 months or more. 

[0052] An example of solid formulations for a 35 and 50 mg dose of anidulafungin 

is shown in Table A. This Table shows an exemplary amount as well as an optional range 
shown in parentheses of components of a solid formulation. These formulations are made 
in one embodiment by dissolving the ingredients in sterile water (e.g., 3-15 ml), optionally 
adjusting the pH with and freeze drying. 



Table A: Solid Anidulafungin Formulations 



Ingredient 


Quantity in 

mg 
per vial 50 
mg dose 
(mg range) 


Quantity in 
mg 

per vial 35 mg 
dose 
(range) 


Function 


% w/w 
(range) 


Anidulafungin 


50 

(40-60) 


35 

(28-42) 


Active 
Ingredient 


9.5 
(7.6-11.5) 


Fructose 


50 

(45-55) 


35 

(31.5-38.5) 


Stabiliser 


9.5 
(8.6-10.5) 


Mannitol 


250 

(225-275) 


175 

(157-192) 


Bulking Agent 


48 

(43-52) 


Polysorbate 80 


125 

(113-137) 


87.5 mg 
(79-96) 


Solubilizing 
Agent/surfactant 


24 
(21-26) 


Tartaric Acid 


5.6 

(5.0-6.1) 


3.94 

(3.5-4.3) 


Buffer 


1.1 
(0.9-1.3) 


Sodium 
Hydroxide 




As needed 


To adjust pH 


negligible 


Hydrochloric 
Acid 




As needed 


To adjust pH 


negligible 
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[0053] The solid or liquid formulations in a freeze dried dosage vial may include an 

excess of about 1-5%, e.g., 2.5% of any one or more of the above components to allow for 
withdrawal of the required amount of the anidulafungin from the vial after addition of 
solvent and extraction for parenteral administration. 

[00541 111 application, the formulations are reconstituted (if lyophilized) and are 

further diluted prior to administration. An example of reconstitution instructions for a 
freeze-dried product is to add aqueous ethanolic solvent to the vial and agitate to dissolve. 
Typical reconstitution times are less than ten minutes, or less than one minute The 
resulting solution may be then further diluted in an infusion solution such as dextrose 5% in 
water (D5W), prior to intravenous administration. 

[0055] A pharmaceutical composition may be administered using a variety of 

methods. Suitable methods include injection. The particular treatment method used will 
depend upon the type of infection being addressed. 
[0056] 

Liquid Pharmaceutical Formulations 
[0057] Provided are parenteral pharmaceutical formulations comprising 

anidulafungin and an aqueous solvent, wherein the formulation includes from about 5 % 
ethanol w/w to about 50 percent ethanol w/w. The aqueous solvent, is for example, water, 
or e.g. saline. 

[0058] As used herein, <c w/w" refers to percent weight in weight, and expresses the 

number of g of a constituent in 100 g of solution or mixture. 

[0059] Also provided are pharmaceutical^ acceptable parenteral formulations 

comprising anidulafungin and an aqueous solvent, wherein the formulation includes about 
5 % to about 50 % w/w ethanol, e.g., about 10 to 40%; about 15 to 30 %; or about 20 % 
w/w ethanol. 

[0060] Also provided are pharmaceutically acceptable parenteral formulations 

comprising anidulafungin and an aqueous solvent, wherein the formulation includes about . 
5 to 50 % (w/w) propylene glycol and/or polyethylene glycol (PEG) in an aqueous ethanol 
solution. These formulations may be further diluted with 5% Dextrose in Water (D5 W) 
prior to intravenous (IV) injection. 
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[0061] The pharmaceutical parenteral formulations may be provided in dosage 

vessels which contain dosage units, for example, about 5 mg to 500 mg of anidulafungin, 
about 20 to 200 mg, or about 35 mg, 50 mg, or 100 mg. The dosage vessels are often 
loaded with a slight excess, for example 2.5% excess of drug, because it is generally not 
possible to remove all the drug from the vial after reconstitution of the drug. For example, 
a 35 mg vessel may be loaded with about 36 mg of drug. A dosage unit may be provided in 
a sealed container, often made of Type I glass, which maintains a sterile environment for 
the solid product from lyophilization. For example, a vial hermetically sealed with a sterile 
rubber or plastic closure or stopper. The closure or stopper allows charging the vial with 
solvent or diluent, such as sterile Water for Injection, USP, ethanol, Normal Saline, USP, or 
5% Dextrose in Water, USP. 

[0062] A pharmaceutical^ acceptable parenteral liquid product formulation may be 

prepared by reconstitution of a solid composition such as a freeze dried solid composition, 
for example, as described above. These product liquids may be sterilized during, or after 
reconstitution. The reconstitution product may be used to parenterally administer an 
echinocandin active compound, such as anidulafungin. Reconstitution may be 
accomplished by charging a vessel containing the solid composition with a physiologically 
acceptable sterile solvent or diluent and mixing the contents of the vessel for an acceptable 
reconstitution time by hand shaking or swirling. Other methods of shaking or mixing the 
vessel may be used, for example, any mechanical shaking or reciprocating mixing device. 
The intensity of shaking or mixing is sufficient to reconstitute the solid composition into a 
liquid product in a reasonable time, for example, within a few minutes, for example, 
without causing severe foaming. 

[0063] The reconstitution time of the solid composition, when reconstituted with 

one of the aqueous formulations comprising ethanol described herein, may be much less 
than the reconstitution time of the solid composition when reconstituted with water. The 
reconstitution may be carried out with -an aqueous-solution and ethanol as- well-as one-or- 
more additives, to provide a pharmaceutical^ acceptable parenteral formulations. 
[0064] Reconstitution time is, for example, less than 10 minutes, less than 5, 

minutes, less than 2 minutes, less than one minute, or less than 45 seconds, for example 
after storage of a freeze dried drug formulation for more than one year, more than two 
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years or more than three years. Preferably, the liquid drug formulation after reconstitution 
includes no more than a pharmaceutically acceptable amount of particulate matter. For 
example, the content of particulate matter after dissolving 35 mg of drug in 10 ml of 
aqueous ethanolic solvent, after freeze drying and storage, for example, after one, two or 
three years, is less than 6000, preferably less than 400 lOum particles, and/or less than 600, 
preferably less than 200 25 urn particles. 

[0065] The addition of surfactant or solubilizing agent, for example 

polyoxyethylene sorbitan monooleate (Tween 80 or polysorbate 80), improves solubility 
but can cause foaming, which reduces exposure of the drug to the solution and can cause 
less drug to be dissolved. Insolubility problems increase with increasing storage time of a 
freeze dried material. Particles can be dispersed on top of the solution in the bubbles of the 
foam which makes it difficult to see in the vial if the drug is dissolved. For example, when 
Tween 80 is added to increase the solubility of anidulafungin, and the drug is freeze dried 
to enhance stability, the ability to redissolve the freeze dried formulation in water becomes 
increasingly reduced over time. The formulations of the present invention overcome this 
disadvantage. The ethanol in the reconstitution solution can act by reducing the surface 
tension of the reconstituted drug formulation resulting in reduced foaming. This procedure 
also reduces reconstitution time, due to the solubility properties of ethanol. 
[0066] Another advantage is that reconstitution is greatly improved in solid 

formulations stored longer than one year. The surfactants become less effective over time 
and increased foaming is observed in reconstituted drug formulations stored 1 8 months or 
longer using water for reconstitution without ethanol. This may restore surfactant function 
of stored solid drug formulations. 

[0067] In one embodiment, the pharmaceutically acceptable parenteral formulation 

of echinocandin, such as anidulafungin, may have about 5 to 50% w/v ethanol, e.g., ethanol 
USP, in water, or 20% w/v ethanol in water or other aqueous solution. In these 
pharmaceutically acceptable parenteral aqueous formulations, the % w/v ethanol, such as 
ethanol USP may be, for example, about 5 to about 50 percent w/v; e.g. about 10 to about 
40%; about 15 to about 30%; about 18 to 22 percent; or about 20 percent w/v ethanol. 
[0068] Tables B and C show examples of liquid formulations of anidulafungin, 

where the formulations include, water, ethanol, anidulafungin and optionally one or more 
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of the other components listed in the Tables; as well as exemplary ranges of the 
components. These liquid formulations may be further diluted in D5 W or other aqueous 
diluent for intravenous injection. 



Table B: Liquid Formulations of Anidulafungin 



Ingredient 


u a ii ii ij 

per vial 
35 rag dose in 10 ml (range) 


0/ 

/o 

w/v 
(range) 


Anidulafungin 


35 mg 


0.34 
(0.1-2,0) 


Fructose 


35 mg 


0.34 
(0.1-1.0) 


Mannitol 


175 mg 


1.75 
(0.1-10) 


Polysorbate 80 
(Tween 80) 


87.5 mg 


0.85 
(0.1-5.0) 


Tartaric Acid 


3.94 mg 


0.04 
(0.01-5.0) 


Sodium Hydroxide 


As needed 


negligible 


Hydrochloric Acid 


As needed 


negligible 


Ethanol 


2g 


20 
(5-50) 


PEG and/or 
propylene glycol 


U 


10 
(0-50) 


Sterile Water for 
Injection 


q.s to 10 ml 


to volume 
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Table C: Optional Ranges of Liquid Formulations of Anidulafungin 



Ingredient 


% 


( 


wgt./wgt. 




range 


Anidulafungin 


0.27-0.42 


Fructose 


0.3-0.39 


Mannitol 


1.6-1.9 


Polysorbate 80 


0.75-0.96 


Tartaric Acid 


0.033-0.043 


Sodium Hydroxide 




Hydrochloric Acid 




Ethanol 


5-30 


PEG and/or propylene glycol 


5-30 


Sterile Water for Injection 


to volume 



[0069] In a pharmaceutically acceptable aqueous parenteral formulation of an 

echinocandin, such as anidulafungin, the weight percent of polyethylene glycol or 
propylene glycol, if present, may be, e.g., 5 to 50%; or about 20% w/v in an aqueous 
solvent such as water or an water-ethanol mixture. 

[0070] The molecular weight of the polyethylene glycol may be less than about 

1500, often less than about 1000, sometimes less than about 600, and sometimes less than 
about 400. Polyethylene glycol having molecular weight in the range 400-600 may be 
optimal. In a pharmaceutically acceptable parenteral formulation of echinocandin, such as 
anidulafungin, the weight percent of polyethylene glycol may be for example about 5 to 
50% w/v or about 10 to 20% w/v in an aqueous solvent comprising ethanol. 
[0071] A pharmaceutically acceptable parenteral formulation of echinocandin such 

as anidulafungin can include about 10% w/v ethanol and 10% w/v propylene glycol or 
polyethylene glycol in an aqueous solution such as water. In the pharmaceutically 
"acceptable parenteral formulations, in one embodiment "the sum of the percent w/v is less 
than or equal to 50. 
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[0072] The formulation can for example include an echinocandin such as 

anidulafungin at a concentration of about 0.1 to 2.0 % w/v or about 0.25 to 0.45 % w/v or 
optionally 0.34% w/v. 

[0073] In reconstitution of the solid composition with an aqueous ethanol mixture 

after a long storage period of e.g. greater than one year, two years, three years or more, the 
mixing or shaking time for reconstitution may be less than about 400 seconds, often less 
than about 300 seconds, sometimes less than about 200 seconds, sometimes less than about 
100 seconds, and sometimes less than about 75 seconds, wherein results may be improved 
in comparison to results using aqueous solvents without ethanol. 

[0074] Formulations may optionally contain a stabilizing agent. A stabilizing agent 

is present optionally at a concentration for example, in the range of about 0.3% to about 
40% w/v, or about 1% to about 10% w/v. The term "stabilizing agent" refers to a 
pharmaceutically acceptable excipient that enhances the chemical or physical stability of 
the active ingredient in the formulation. Suitable stabilizing agents include carbohydrates 
(e.g., as sucrose, trehalose, fructose, lactose and mannitol), and amino acids. 
[0075] Formulations may also optionally contain a solubilizing agent. The 

solubilizing agent is present, for example, at a concentration of about 0.2% to about 2.0% 
w/v, or about 0.75% to about 1.0 % w/v. Suitable solubilizing agents include polysorbates 
(eg polysorbate 20, polysorbate 40, and polysorbate 80). 

[0076] Formulations may also optionally contain a buffer. The buffer is present for 

example at a concentration in the range from about 0.03% to about 5.0% w/v, or about 
0.1% to about 2.0% w/v. The term "buffer" refers to a pharmaceutically acceptable 
excipient that maintains the pH of the solution within a particular range specific to the 
buffering system. Formulations may have, for example, a pH of about 3.0 - 7.0, optionally 
about 4.0 - 6.0 5 or about 4.4 - 4.6. Suitable buffers include acetates, citrates, phosphates, 
tartrates, lactates, succinates, amino acids and the like. Sodium hydroxide and/or 
" hydrochloric acid'cah be used to adjust the pH. 
[0077] Formulations may optionally contain a bulking agent. The bulking agent is 

for example present in a formulation at a concentration in the range from about 1% to about 
60% w/v, or about 3% to about 50% w/v. The term "bulking agent" refers to. a 
pharmaceutically acceptable excipient that adds bulk to a formulation which results in a 
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well-formed cake upon freeze drying. Suitable bulking agents include mannitol, glycine, 
lactose, sucrose, trehalose, dextran, hydroxyethyl starch, ficoll and gelatin. Preferred 
bulking agents include mannitol, sucrose, trehalose, lactose and combinations thereof. 
[0078] Formulations may further include one or more antioxidants. The antioxidant 

is for example present in a formulation at a concentration range of 0.01- 10% w/v or about 
1-5% w/v. Examples of antioxidants include' acetone sodium bisulfite, bisulfite sodium, 
butylated hydroxy anisole, butylated hydroxy toluene, cystein, cysteinate HC1, dithionite 
sodium, gentisic acid, gentisic acid ethanolamine, glutamate monosodium, formaldehyde 
sulfoxylate sodium, metabisulfite potassium, metabisulfite sodium, monothioglycerol, 
propyl gallate, sulfite sodium, thioglycolate sodium, and ascorbic acid. ( 
[0079] In application, the formulation is typically reconstituted and further diluted 

if necessary, prior to administration. An example of reconstitution instructions for the 
lyophilized product are to add solvent to the vial and agitated to dissolve. Typical 
reconstitution times are less than 400 seconds. Suitable solvents include ethanol in water. 
In one example, the solvent is about 20 weight percent ethanol in an aqueous solution such 
as water. The resulting solution is optionally further diluted in an infusion solution such as 
dextrose 5% in water (D5 W), prior to administration. 

[0080] A solid composition may be reconstituted to provide a liquid product for 

parenteral administration to a patient. Solid compositions to be reconstituted may be 
provided in dosage vessels which contain dosage units, for example, from about 5 mg to 
about 500 mg of echinocandin, such as anidulafimgin, for example about 15 mg, about 25 
mg, about 35 mg, about 50 mg, about 100 mg, or about 200mg. The dosage vessels are 
often loaded with a slight excess, for example 2.5% excess of drug, because it is generally 
not possible to extract all the drug upon use of the reconstituted drug. For example, a 35 
mg vessel may be loaded with about 36 mg of drug. A dosage unit may be provided in a 
sealed container, often made of Type I glass, which maintains a sterile environment for the 
solid product from lyophilization, for example, a 50 ml vial hermetically sealed with a 
sterile rubber or plastic closure or stopper. 

[0081] The solid product, for example, 35 mg of anidulafimgin, and optionally 

other components of the formulation, in a 10 mL vial, or 50 mg anidulafungih in a 15 mL 
vial, can be reconstituted in a pharmaceutical^ acceptable diluent, for example 5- 50% 
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w/v ethanol or 20% w/v ethanol in Sterile Water for Injection (SWFI) to a concentration of 
drug that is for example about 0.5-5 mg/mL, about 3-4 mg/ml or about 3.3 mg/ml. The 
reconstituted drug is then further diluted about 5-10 fold or about 7 fold with a 
pharmaceutical^ acceptable diluent such as 5% Dextrose in water (D5 W), to a 
concentration of, e.g., 0.1 to 3 mg/mL or about .5 mg/mL for administration. This solution 
can be administered intravenously. 

[0082] The following examples are provided to illustrate but not limit the invention. 

[0083] All documents, including publications, treatises, articles, patents and patent 

applications referenced herein are incorporated herein by reference in their entirety. 

EXAMPLES 

Example 1 Method of manufacture of solid Anidulafungin formulation 
Manufacture 

[0084] In a suitable manufacturing vessel, 25 grams of polysorbate 80, are added to 

a sufficient amount of deoxygenated Sterile Water for Injection and mixed slowly until 
dissolved. The solution is cooled and 1 . 1 gram of tartaric acid is added. The solution is 
adjusted to pH 4.5 using a sodium hydroxide solution and/or a hydrochloric acid solution. 
[0085] 10 grams of anidulafungin are added to a suitable vessel with Sterile Water 

for Injection and swirled to generate a slurry. The resulting slurry is added to the bulk 
polysorbate 80 buffer solution and the liquid is mixed until all the slurried drug is 
dissolved. The fructose (10 grams) and mannitol (50 grams) are added and mixed until 
dissolved. Additional Sterile Water for Injection is added to bring the solution to final 
volume. The pH of the final solution is determined and adjusted, if necessary, to pH 4.5. 
The solution is sterilized by membrane filtration using two redundant in-line 0.22|j, 
Millipak 20 filters into a Class 100 aseptic area. These membrane filters are non-asbestos, 
non-fiber releasing, and meet cGMP requirements for use in the manufacture and 
processing"of "components of drug products for parenteral injection in humansr Sterilizing 
filters are integrity tested after use to assure that integrity was maintained during filtration. 
In-process testing occurs on the bulk material after the filtration for Appearance, 
Anidulafungin concentration, and pH. 
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Lyophilization 

[0086] Aliquots (3.5 ml) of the sterile filtered bulk solution are aseptically filled 

into the sterile (depyrogenated) glass vials and sterile stoppers are partially inserted. The 
filled vials are transferred to the freeze dryer and lyophilized. 
[0087] The freeze drying process is monitored by thermocouple probes of 

representative vials. Vials are loaded into the freeze dryer and the temperature is gradually 
reduced until all thermocouples reach -40 °C. After the desired time has elapsed, the air in 
the chamber is evacuated and the temperature gradually increased until the shelf 
temperature is approximately +35 °C. The samples are held at about +35 °C for 6-8 hours. 
The chamber is then restored to atmospheric pressure with filtered Nitrogen UHP and the 
stoppers are seated. Vials are removed and capped with aluminum seals. 
[0088] During aseptic operations such as set-up, filtration, filling and stoppering, 

the air is monitored for microbial content with settling plates and volumetric air sampler. 
In addition, operators and surfaces are monitored by contact plates. The air is monitored 
for particles using a particle counter. Records of the results of these surveys are evaluated 
against pre-established action limits for the area involved and, if necessary, an investigation 
is conducted. Appropriate action is taken when indicated by the results of the investigation. 
[0089] All components and equipment are sterilized by appropriate processes. 

Sterilization processes uses the "overkill" approach for both steam and dry heat sterilization 
cycles. The cycle for steam autoclaving is for 30 minutes at 121°C and the cycle for dry 
heat sterilization is for at least three hours at >250°C. The resulting solid is stored at room 
temperature. 
Reconstitution 

[0090] Reconstitution occurs in a two step process. In the first step, the solid 

formulation containing 35 mg anidulafungin, and optionally other components of the 
formulation, is reconstituted in a 10 ml solution of 20% w/v ethanol in Sterile Water for 
Injection. The mixture is swirled by hand for 100 seconds and observed to'confirnrthe 
complete dissolution of the solid product in a clear bubble free solution. This mixture is 
then diluted 7 fold in a solution of 5% Dextrose in Sterile Water (D5W). The resulting 
solution is now available for IV injection. 
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Example 2: Reconstitution Time of Solid Anidulafungin Compositions 

A: Reconstitution time of Anidulafungin stored for up to 36 months 
[0091] Solid compositions containing 1) 35 mg anidulafungin (lot CT12759, 

PPD04365), 175 mg mannitol USP, 87.5 mg polysorbate 80 NF, 35 mg fructose USP, and 
3.95 mg tartaric acid NF as a buffer; or 2) 25 mg (lot CT12758) anidulafungin, 125 mg 
mannitol USP, 62.5 mg polysorbate 80 NF, 25 mg fructose USP, and 2.5 mg tartaric acid 
NF as a buffer, were tested to determine reconstitution time after storage. The samples of 
lyophilized formulations, obtained from Eli Lilly (Indianapolis, IN), were stored in solid 
form for up to 36 months or longer. Storage conditions were 25 °C, or 5 °C 60% relative 
humidity (RH). The reconstitution time assay consisted of initiating reconstitution of the 
solid composition by injecting 10 ml of solvent into the vial containing 35 mg of 
anidulafungin and 7 ml of solvent into the vial containing 25 mg of anidulafungin. Once 
the solvent was added, it was immediately mixed in the vial by gently shaking or swirling 
by hand. Every 1 0 seconds shaking was stopped and the vial was visually inspected until 
completeness of solution was observed. The results in Table 1 show each reconstitution 
time reported represented as an average of 5 replicates. It can be seen from the Tables that 
the addition of ethanol to the reconstitution mixture significantly reduces the reconstitution 
time of anidulafungin. 

[0092] A comparison was made between shaken and swirled (by hand) 

reconstitution methods. Swirling generally results in longer reconstitution times, but is 
used to reduce foaming. By shaking the diluent, reconstitution times are shortened, but 
foaming can often occur with the use of water alone. Using aqueous ethanol as a diluent, it 
is possible to use shaking to dissolve the drug quickly, and foaming is reduced. 
[0093] As illustrated in Table 1 , reconstitution of solid compositions containing 

anidulafungin was significantly reduced from greater than 5400 seconds to 74 seconds 
using 20% w/w ethanol in water in comparison with pure water. 
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Table 1: Reconstitution Times of Solid Compositions Containing Anidulafungin 



Shaken in Indicated Diluent 



Storage 


Lot No. 


Storage 


Timet 


diluent* 


Condition 




Time 


(Seconds) 




Initial 


CT12758 


Initial 


24 


Water 


25°C/60°/oRH 


CT12758 


3 month 


164 


Water 


25°C/60°/oRH 


CT12758 


18 month 


338 


Water 


25°C/60%RH 


CT12758 


25 month 


>5400 


Water 


25°C/60% RH 


CT12758 


36 month 


>54UU 


Water 


Initial 


PPD04365 


Initial 


27 


Water 


25°C/60%RH 


PPD04365 


3 month 


101 


Water 


25°C/60%RH 


PPD04365 


18 month 


271 


Water 


25°C/60% RH 


PPD04365 


25 month 


>5400 


Water 


Initial 


CT12759 


Initial 


32 


Water 


25°C/60%RH 


CT12759 


3 month 


64 


Water 


25°C/60%RH 


CT12759 


18 month 


247 


Water 


25°C/60%RH 


CT12759 


25 month 


>5400** 


Water 


25°C/60%RH 


CT12759 


36 month 


>5400** 


Water 


25°C/60%RH 


CT12759 


32 months 


74 


Aqueous Ethanol 



% values represent the average of 5 repeats 

*water is sterile water filtered for injection (SWFI); aqueous ethanol is 20% w/w ethanol in 



SWFL 

**Method modification: mechanical platform shaker used, room temperature 
RH = relative humidity 



[0094] Tables 2 and 3 show a comparison of reconstitution times for different lots 

of solid anidulafungin compositions in water and aqueous ethanol, where, advantageously, 
drug could be dissolved in 120 seconds or less with shaking using aqueous ethanol. 
Generally using water, shaking produces unwanted foaming. Swirling can be used to 
reduce foaming, but the length of reconstitution time can increase considerably. 
Reconstitution time using water and shaking varied between 150 and 360 seconds. 
Reconstitution times using water and swirling, varied between 240 and 1200 seconds. The 
reconstitution time using water and ethanol and shaking is between 60 and 120 seconds and 
is significantly reduced relative to reconstitution in water. Thus, using a water/ethanol 
mixture results less foaming and a reduced reconstitution time. 
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Table 2: Reconstitution Times for Lot 12758 Stored for 3 Years at 5 °C 











Time 




Lot No. 


Vial Diluent* 


Agitation (seconds) Final Reconstitution Evaluation 


Swirled 






















Hazy, with a significant number 


CT12758 


1 
1 


Water 


Swirled 


1200 


of small particles 


CT12758 


I 


Water 


Swirled 


OUU 


Completely in solution 












Clear solution with a small 


CT12758 


1 
J 


water 


owirled 


1Z0U 


number of large particles 












Clear solution with a small 


CT12758 


A 

H 


Water 


owirled 


1 inn 


number of small particles 


CT12758 


C 

D 


w axer 


Swirled 




Completely in solution 


Shaken 












CT12758 


t 
1 


Water 


Shaken 


360 


Completely in solution 


CT12758 


2 


Water 


pi 1 

Shaken 


330 


Completely in solution 


CT12758 


3 


Water 


Shaken 


330 


Completely in solution 


CT12758 


A 


waxer 


onaKen 


JOU 


oompicieiy m solution 


CT12758 


5 


Water 


Shaken 


330 


Completely in solution 


Swirled 












CT12758 


1 


Aqueous Ethanol 


Swirled 


300 


Completely in solution 


CT12758 


2 


Aqueous Ethanol 


Swirled 


300 


Completely in solution 


CT12758 


3 


Aqueous Ethanol 


Swirled 


300 


Completely in solution 


CT12758 


4 


Aqueous Ethanol 


Swirled 


300 


Completely in solution 


CT12758 


5 


Aqueous Ethanol 


Swirled 


300 


Completely in solution 


Shaken 












CT12758 


1 


Aqueous Ethanol 


Shaken 


120 


Completely in solution 


CT12758 


2 


Aqueous Ethanol 


Shaken 


120 


Completely in solution 


CT12758 


3 


Aqueous Ethanol 


Shaken 


120 


Completely in solution 


CT12758 


4 


Aqueous Ethanol 


Shaken 


60 


Completely in solution 


CT12758 


5 


Aqueous Ethanol 


Shaken 


120 


Completely in solution 



*water is- sterile water filtered for injection (SWFI), aqueous ethanol is 20% ethanol w/w 



inSWFI 



24 



WO 03/105767 



PCT/US03/18754 



Table 3 Reconstitution Times for Lot 12759 Stored for 3 Years at 5 °C 



Lot 


VialDiluent* 


Agitation Time(s) Final Reconstitution Evaluation 


Swirled 










CT12759 


1 Water 


Swirled 


480 


Completely in solution 


CT12759 


2 Water 


Swirled 

VJ Till IvU 


600 


Completely in solution 


CT12759 


3 Water 


Swirled 


480 


Completely in solution 


CT12759 


4 Water 


Swirled 


720 


Completely in solution 


CT12758 


5 Water 


Swirled 


240 


Completely in solution 


Shaken 










CT12759 


1 Water 


SVlfllcPTl 


150 


Comnletelv in solution 

WUlUL/lv k Vl J JULJL 0V1UUVU 


CT12759 


2 Water 


SVialcpn 


150 


Comnletelv in solution 

^UlJUUiVW* T JUL* UVlUUuU 


CT12759 


3 Water 


Shaken 


150 


Comnletelv in solution 


CT12759 


4 Water 


Shaken 


180 

1 KJ\J 


C^nmnletelv in solution 


CT12758 


5 Water 


ShaVen 


180 


Comnletelv in solution 


Swirled 










CT12759 


1 Aqueous Ethanol 


Swirled 


240 


Completely in solution 


CT12759 


2 Aqueous Ethanol 


Swirled 


300 


Completely in solution 


CT12759 


3 Aqueous Ethanol 


Swirled 


300 


Completely in solution 


CT12759 


4 Aqueous Ethanol 


Swirled 


300 


Completely in solution 


CT12758 


5 Aqueous Ethanol 


Swirled 


300 


Completely in solution 


Shaken 










CT12759 


1 Aqueous Ethanol 


Shaken 


60 


Completely in solution 


CT12759 


2 Aqueous Ethanol 


Shaken 


60 


Completely in solution 


CT12759 


3 Aqueous Ethanol 


Shaken 


60 


Completely in solution 


CT12759 


4 Aqueous Ethanol 


Shaken 


90 


Completely in solution 


CT12758 


5 Aqueous Ethanol 


Shaken 


60 


Completely in solution 



♦water is- sterile water filtered for injection, aqueous ethanol is 20% ethanol w/w in SWFI 



B: Reconstitution times for Anidulafungin stored for 42 months 
[0095] Solid compositions containing 1) 35 mg (lot CT12759 ) anidulafungin, 175 

mg mannitol USP, 87.5 mg polysorbate 80 NF, 35 mg fructose USP, and 3.95 mg tartaric 
acid NF as a buffer; or 2) 25 mg (lot CT12758) anidulafungin, 125 mg mannitol USP, 62.5 
mg polysorbate 80 NF, 25 mg fructose USP, and 2.5 mg tartaric acid NF as a buffer, were 
tested to determine reconstitution time after storage. These samples of lyophilized 
formulations, obtained from Eli Lilly (Indianapolis, IN), were stored in solid form for 42 
months. Storage conditions were 25 °C, 60% relative humidity (RH). The reconstitution 
time assay consisted of initiating reconstitution of the solid composition by injecting 10 ml 
of solvent into the vial containing 35 mg of anidulafungin and 7 ml of solvent into the vial 
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containing 25 mg of anidulafungin. Once the solvent was added, it was immediately mixed 
in the vial by gently shaking or swirling by hand. Every 10 seconds shaking was stopped 
and the vial was visually inspected. The assay was stopped after 1200 seconds and the 
samples were visually evaluated for clarity and completeness of solution. Samples that 
appeared completely dissolved were further evaluated for particulate matter by a light 
obscuration assay described in USP 23 Section 788. 

[0096] The results in Tables 4 and 5 show each reconstitution time for 3 different 

vials for each lot in water that was shaken or swirled and in a 20% (w/w) ethanol in water 
solution that was shaken. The Tables also show a description of the final reconstitution 
evaluation. It can be seen that the addition of ethanol to the reconstitution mixture enables 
the complete reconstitution of anidulafungin samples stored for 42 months after only 200 or 
300 seconds of swirling. Samples from identical lots were not completely dissolved in pure 
water after 1200 seconds of shaking or swirling. The solutions resulting from 
reconstitution in aqueous ethanol were also significantly clearer and showed no foaming or 
particulate matter in contrast to the corresponding water solutions. Measurements of 
particulate matter of samples reconstituted in aqueous ethanol from lot CT12758 show only 
95 particles greater than 10 jam in size and only 12 particles greater than 25 |im in size. 
Samples from lot CT12759 reconstituted in aqueous ethanol showed similarly small 
numbers of particles, 67 and 4 particles greater than 10 and 25 jmn in size respectively. 
This significantly smaller than the USP specification of 6000 and 600 particles 10 and 25 
jxm in size. 

[0097] The samples dissolved in water were hazy and showed significant 

particulate matter visible to the naked eye and therefore contained well over the level of 
particulate matter to be accurately measured by the light obscuration method. The samples 
reconstituted in aqueous ethanol diluent were shaken, not swirled. This method results in 
significant foaming when used with pure water as the diluent. The results were consistent 
for both of the drug lots that were evaluated. "The aqueous ethanol mixture acts fo bfcth 
reduce reconstitution time and reduce foaming of the reconstituted anidulafungin samples 
stored for as long as 42 months. 
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Table 4. Reconstitution times for Lot CT12758 (25 mg/vial) stored for 42 months at 25 
°C/60%RH 



Lot* 


Vial 


Diluent 


Agitation 


Time 
(seconds) 


Final Reconstitution 
Evaluation 


CT12758 


1 


Water* 


Swirled 


1200 


Hazy, large particles 
observed 


CT12758 


2 


Water* 


Swirled 


1200 


Hazy, large particles 
observed 


CT12758 


3 


Water* 


Swirled 


1200 


Hazy, large particles 
observed 


CT12758 


1 


Water* 


Shaken 


1200 


Hazy and foamy, with a 1 
significant number of 

11 -A* 1 I 

small particles 


CT12758 


2 


Water* 


Shaken 


1200 


Hazy and foamy, with a 
significant number of 
small particles 


CT12758 


3 


Water* 


Shaken 


1200 


Hazy and foamy, with a 
significant number of 
small particles 


CT12758 


1 


Aq. 

EtOH** 


Shaken 


200 


Completely in solution 


CT12758 


2 


Aq. 

EtOH** 


Shaken 


200 


Completely in solution 


CT12758 


3 


Aq. 

EtOH** 


Shaken 


200 


Completely in solution 


* Water is steri 


e water filtered for injection (SWFI) 



** Aq. EtOH= 20% (w/w) Ethanol/Water 
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Table 5. Reconstitution times for Lot CT12759 (35 mg/vial) stored for 42 months at 25 
°C/60%RH 



Lot* 


Vial 


Diluent 


Agitation 


Time 
(seconds) 


Final Reconstitution 

Evaluation 


CT12759 


1 


Water* 


Swirled 


1200 


Clear, with a significant 
number of different 
particles 


CT12759 


2 


Water* 


Swirled 


1200 


Clear, with a significant 
number of different 
particles 


CT12759 


3 


Water* 


Swirled 


1200 


Clear, with a significant 
number of different 
particles 


CT12759 


1 


Water* 


Shaken 


1200 


Hazy and foamy, with 
large and small particles 


CT12759 


2 


Water* 


Shaken 


1200 


Hazy and foamy, with 
large and small particles 


CT12759 


3 


Water* 


Shaken 


1200 


Hazy and foamy, with 
large and small particles 


CT12759 


1 


Aq. 

EtOH** 


Shaken 


300 


Completely in solution 


CT12759 


2 


Aq. 

EtOH** 


Shaken 


300 


Completely in solution 


CT12759 


3 


Aq. 

EtOH** 


Shaken 


300 


Completely in solution | 


Vater is steril 


le water filtered for injection (SWFI) 



** Aq. EtOH- 20% (w/w) Ethanol/Water 

Example 3: Particulate Matter, pH, and Clarity of Reconstituted Anidulafungin 
[0098] Amdulafungin solid compositions were reconstituted with 20% ethanol in 

water (SWFI) (w/w) or 100% water (SWFI). Solid compositions contained 1) 35 mg 
anidulafungin (lot CT12759 ), 175 mg mannitol USP, 87.5 mg polysorbate 80 NF, 35 mg 
- fructose USP, and3.95 mg tartaric acid NF aaa buffer; or2) 25 mg (lot CT12758) 
anidulafungin, 125 mg mannitol USP, 62.5 mg polysorbate 80 NF, 25 mg fructose USP, 
and 2.5 mg tartaric acid NF as a buffer, and had been stored in solid form for up to 36 
months. The samples (from the designated Lot Nos.) were obtained from Eli Lilly 
(Indianapolis, IN) and were evaluated based on appearance of the reconstituted sample, pH, 
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and particulate matter. Appearance was visually evaluated on the basis of color and clarity 
of the solution described in USP 24. The pH value was determined following the approach 
described in USP 24 general chapter 791 . Particulate matter was measured by light 
obscuration as described in USP 23 Section 788. This in an instrument based assay that 
measures particulate matter which is typically not detectable by visual inspection. The data 
show that the visual appearance and pH of aqueous ethanol reconstituted samples, are 
virtually identical to the aqueous samples, yet particulate matter is significantly reduced. 
The results are shown in Table 6, Samples were evaluated at the initial time point, and 
after various storage periods. The samples dissolved in the ethanol-water mixture were 
also evaluated at 1, 4, 8, 24, and 48 hours following reconstitution. The samples were 
reconstituted with 10 ml (35 mg of anidulafungin) or 7 ml (25 mg anidulafungin) of 
ethanokpurified water (SWFI) (20:80) or 100% water (SWFI). 
[0099] The results demonstrated that particulate matter was reduced with the 

aqueous ethanol formulation. Table 6 shows that reconstitution with aqueous ethanol after 
32 months of storage resulted in only 255 10pm particles and 16 25jim particles identified; 
in contrast, an average of 747 10 Jim and 107 25 pm particles were identified in the 
solutions that were reconstituted with pure water after only 25 months of storage. Higher 
numbers of particulates is undesirable for pharmaceutical administration, and greater than 
6000 10 pm particles is not acceptable for pharmaceutical IV use. 
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Table 6: Appearance, pH, and Particulate Matter of Reconstituted Anidulafungin 



Storage Time 
(Time after 
reconstiruiiovij 


Appearance OJ 
Reconstituted 

OUlUllUrl 


pti 


ruriiLtuiuifz 

Matter 
particles) 

If) wm/'y^ 1 1 yyj 






32 months 

^JLUllldi ) 


Clear solution, 


4.6 


393/121 


CT12759 


20:80 
EtOH-H->0 

Jt—J I \*/ X X rX X£ W 


32 months 
(1 hour) 


Clear solution, 


4.6 


261/6 


CT12759 


20:80 
EtOH:H 2 0 


32 months 
(4 hours) 


Clear solution, 


4.6 


176/3 


CT12759 


20:80 
EtOH:H 2 0 


32 months 
(8 hours) 


Clear solution, 


4.7 


238/12 


CT12759 


20:80 
EtOH:H 2 0 


32 months 
(24 hours) 


Clear solution, 


4.7 


201/14 


CT12759 


20:80 
EtOH:H 2 0 


dl monms 
(48 hours) 


^lcar soi u uon, 


A 7 
*t. / 


9W16 




20-80 

A*\J . \J\J 

EtOH:H 2 0 


25 month 
(initial) 


Clear solution, 


4.23 


365/38 


CT12759 


100% H 2 0 


36 month 
(initial) 


sample did not 
completely 


4.22 


4874/264 


CT12759 


100% H 2 0 


25 month 
(initial) 


Clear solution, 


4.36 


888/127 


CT12758 


100% H 2 0 


36 month 
(initial) 


Clear solution, 


4.28 


6635/394 


CT12758 


100% H 2 0 


25 month 
(initial) 


Clear solution, 


4.18 


988/157 


PPD04365 


100%H 2 O 



Example 4: Potency and total related substance TRS of reconstituted 
Anidulafungin. 

[0100] Solid compositions containing 1) 35 mg anidulafungin (lot CT12759 ), 175 

mg mannitol USP, 87.5 mg polysorbate 80"NF, 35 mg fructose USP, and 3.95 mg tartaric 
acid NFasa buffer; or 2) 25 mg (lot CT12758) anidulafungin, 125 mg mannitol USP, 62.5 
mg polysorbate 80 NF, 25 mg fructose USP, and 2.5 mg tartaric acid NF as a buffer and 
had been stored in solid form for up to 36 months were measured for potency and related 
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substances. Samples (from identified Lot Nos.) were obtained from Eli Lilly. Potency 
(Pot) and TRS were determined using a high-pressure, liquid chromatograph (HPLC) 
equipped with a 15 cm x 4.6 mm, 3.5 micron particle size, Zorbax Tm XDB-C18 column. 
The anidulafungin samples were eluted with a 0.85% w/w aqueous phosphoric acid 
solution and a 95% aqueous acetonitrile solution using methanol as the diluent. A gradient 
elution scheme was used where the ratio of the phosphoric acid solution to the acetonitrile 
solution was varied from 95:5 to 59:41 to 5:95 to 95:5 over a one hour period. As can be 
seen in Table 7, potency and total related matter of the reconstituted anidulafungin are 
essentially unchanged by the addition of ethanol to the reconstitution composition relative 
to reconstitution in 100% water. Furthermore, data was measured for a total of 15 peaks in 
the HPLC chromatogram and all were essentially unchanged in the presence of ethanol. 
[0101] Table 7 below illustrates the potency and related substances data. It can be 

seen that both the water and ethanol water mixtures exhibit the same stability over time, 
illustrating that ethanol did not appear to interact with or decompose the drug formulation. 

Table 7 Potency and Total Related Substance of Reconstituted Solid Anidulafungin 



Formulation 



Storage Time 
-(Time after 
reconstitution) 


Potency 


Total related 

substance 
% Area under 
curve 


Lot No. 


Solvent 


mg/vial 


relative % 


32 months 
(Initial) 


36.1 


103.1 


3.5 


CT12759 


20:80 EtOH:H 2 0 


32 months 
(1 hour) 


36.2 


103.4 


3.5 


CT12759 


20:80 EtOH:H 2 0 


32 months 
(4 hours) 


36.3 


103.7 


3.6 


CT12759 


20:80 EtOH:H 2 0 


32 months 
(8 hours) 


36.2 


103.4 


3.5 


CT12759 


20:80 EtOH:H 2 0 


32 months 
-(24 .hours) . 


36.2 


103.4 


3.7 


CT12759 


20:80 EtOH:H 2 0 


32 months 
(48 hours) 


36.2 


103.4 


3.7 


CT12759 


20:80 EtOH:H 2 0 


25 month 
(initial) 


35.9 


102.6 


4.0 


CT12759 


100% H 2 0 


36 month 


36.2 


103.4 


3.5 


CT12759 


100% H 2 0 
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(initial) 












25 month 
(initial) 


25.6 


102.4 


3.9 


CT12758 


100% H 2 0 


36 month 
(initial) 


26.3 


105.2 


3.4 


CT12758 


100% H 2 0 


25 month 
(initial) 


35.0 


100.0 


3.9 


PPD04365 


100% H 2 0 



Example 5 Reconstituted Anidulafungin parenteral products 
[0102] A pharmaceutical^ acceptable lyophilized formulation of anidulafungin for 

injection is provided. For example, 35 mg or 50 mg is provided per vial. Each vial of the 
35 mg dosage form contains: anidulafungin, 35 mg; mannitol USP, 175 mg; polysorbate 80 
NF, 87.5 mg; fructose USP, 35 mg; tartaric acid NF, 3.94 mg, as a buffer. Each vial of the 
50 mg dosage form contains: anidulafungin, 50 mg; mannitol USP, 250 mg; polysorbate 80 
NF, 125 mg; fructose USP, 50 mg; tartaric acid NF, 5.63 mg, as a buffer. 
[0103] An overfill of 2.5% of the formulation is provided to permit withdrawal of 

the labeled amount after reconstitution. The lyophilized drug product is stored at controlled 
room temperature (15-30°C). Unopened lyophilized vials of anidulafungin are preferably 
stored at controlled room temperature, 15-30°C. Vials are not be frozen and opened vials 
are not reused. Reconstituted vials or infusion bags containing anidulafungin are stored in 
the refrigerator, 2-8°C. Since the vials may not contain any preservative, the contents are 
used immediately after reconstitution. The infusion product is protected from exposure to 
direct sunlight. 

[0104] Following reconstitution with 20% alcohol USP/80% Sterile Water for 

Injection USP (w/w) (10 mL for the 35 mg anidulafungin vial, and 1 5 mL for the 50 mg 
vial) anidulafungin is diluted with Dextrose Injection 5% (5%. Dextrose in Water, USP) 
prior to use, seven fold dilution. The drug, when diluted with Dextrose Injection 5%, is 
stored in a refrigerator at 2 to 8°C and used or discarded within 24 hours. 
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CLAIMS 

What is claimed is: 

1 . A pharmaceutical^ acceptable parenteral formulation comprising 
anidulafungin and an aqueous solvent, wherein the formulation includes from about 5% 
w/v to about 50% w/v ethanol. 

2. The formulation of claim 1 , wherein the aqueous solvent is water or saline. 

3 . The formulation of claim 1 , wherein the formulation includes about 1 0% to 
about 40% w/v ethanol, and about 0.2% to about 2.0% w/v anidulafungin. 

4. The formulation of claim 1, wherein the formulation includes about 15 to 
about 30% w/v ethanol. 

5. The formulation of claim 1, wherein the formulation includes about 20% 
w/v ethanol. 

6. The formulation of claim 1, further comprising about 10% to about 50% w/v 
of at least one of propylene glycol and polyethylene glycol. 

7. The formulation of claim 1, further comprising a stabilizing agent. 

8. The formulation of claim 7, wherein the stabilizing agent is selected from 
the group consisting of mannitol, histidine, lysine, glycine, sucrose, fructose, trehalose, 
lactose and mixtures thereof. 

9. The formulation of claim 1 , further comprising a bulking agent. 
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10. The formulation of claim 9, wherein the bulking agent is selected from the 
group consisting of mannitol, glycine, lactose, sucrose, trehalose, dextran, hydroxyethyl 
starch, ficoll and gelatin. 

1 1 . The formulation of claim 1 , further comprising a solubilizing agent. 

12. The formulation of claim 1 1 , wherein the solubilizing agent is a polysorbate. 

13. The formulation of claim 1 1 , wherein the solubilizing agent is (polysorbate 

80). 

14. The formulation of claim 1 , further comprising a buffer. 

15. The formulation of claim 14, wherein the buffer is selected from the group 
consisting of acetates, citrates, tartrates, lactates, succinates, and phosphates. 

1 6. The formulation of claim 1 , further comprising a tonicity agent. 

17. The formulation of claim 16, wherein the tonicity agent is selected from the 
group consisting of glycerin, lactose, mannitol, dextrose, sodium chloride, sodium sulfate 
and sorbitol. 

1 8. The formulation of claim 1 , further comprising an antioxidant. 

1 9. The formulation of claim 1 8, wherein the antioxidant is selected from the 
group consisting of acetone sodium bisulfite, bisulfite sodium, butylated hydroxy anisole, 
butylated hydroxy toluene, cysteine, cysteinate.HCl, dithionite, sodium, gentisic acid,_ 
gentisic acid ethanolamine, glutamate monosodium, formaldehyde sulfoxylate sodium, 
metabisulfite potassium, metabisulfite sodium, monothioglycerol, propyl gallate, sulfite 
sodium, thioglycolate sodium, and ascorbic acid. 
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20. The formulation of claim 1 , wherein the formulation comprises: 
5.0- 30% w/v ethanol; 

0. 1- 2.0 % w/v andifulafungin; 
0.1-1.0 % w/v of a stabilizing agent; 
0.1-10.0 % w/v of a bulking agent; 
0.01-5.0 % w/v of a buffer; and 
0.1-5.0% w/v of a solubilizing agent. 

21 . The formulation of claim 1 , wherein the formulation comprises: 
5.0- 30 % w/v ethanol; 

0. 1- 2.0% w/v andifulafungin; 
0.1-1.0% w/v fructose; 
0.1-10.0 % w/v mannitol; 
0.01-5.0 % w/v tartaric acid; and 
0. 1-5.0 % w/v polysorbate 80. 

22. The formulation of claim 1 , wherein the formulation comprises about 2 to 
50% w/v of at least one of polyethylene glycol and propylene glycol. 

23. The composition of claim 1 , wherein the anidulafungin is stored in solid 
form for greater than 9 months prior to forming said formulation, and wherein said 
formulation is suitable for use as a parenteral formulation. 

24. The composition of claim 1 , wherein the anidulafungin is stored in solid 
form for greater than 12 months prior to forming said formulation, and wherein said 
formulation is suitable for use as a parenteral formulation. 

25. A method of preparing a parenteral pharmaceutical formulation, the method 
comprising combining a solid composition comprising anidulafungin and an ethanolic 
aqueous solvent to substantially dissolve the anidulafungin and produce an aqueous 
formulation including about 5% to about 50 % w/v ethanol. 
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26. The method of claim 25, wherein the formulation includes about 10% to 
about 30% w/v ethanol. 

27. The method of claim 25, wherein the aqueous solvent is water. 

28. The method of claim 25, further comprising shaking the formulation until 
the mixture is substantially clear. 

29. The method of claim 25, further comprising forming the solid composition 
comprising anidulafungin by lyophilizing an aqueous solution of anidulafungin. 

30. The method of claim 29, wherein the solid composition is formed by 
lyophilizing an aqueous solution of anidulafungin and an additive. 

3 1 . The method of claim 30, wherein the additive is polyethylene glycol or 
propylene glycol. 

32. The method of claim 30, wherein the additive is selected from the group 
consisting of a stabilizing agent, a buffer, a tonicity agent and an antioxidant. 

33. The method of claim 25, wherein the solid composition comprising 
anidulafungin is solid composition produced for pharmaceutical use and stored for more 
than one year before said combining step; and wherein said combining step produces a 
formulation suitable for use as a pharmaceutically acceptable parenteral formulation. 

34- . . A kit for use in. delivery ofla pharmaceiitically.acQept^ble parenteral 
pharmaceutical formulation, the kit comprising: a first vial containing a pharmaceutically 
acceptable solid formulation comprising anidulafungin; and a second vial comprising a 
pharmaceutically acceptable aqueous solution of about 10 to 30% w/v ethanol. 
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35. The kit of claim 34, wherein the first vial further comprises an additive 
selected from the group consisting of polyethylene glycol, propylene glycol, a stabilizing 
agent, a buffer, a tonicity agent and an antioxidant. 

36. The kit of claim 34, wherein the first vial contains a solid formulation 
comprising 25 to 200 mg of anidulafungin and the second vial contains 10 to 60 milliliters 
of aqueous solution comprising about 10 to 30% w/v ethanol. 

37. A kit for use in delivery of a pharmaceutically acceptable liquid parenteral 
pharmaceutical formulation, the kit comprising: 

a first vial containing a pharmaceutically acceptable solid formulation comprising 
20 to 200 mg anidulafungin; and 

a second vial comprising a pharmaceutically acceptable aqueous solution of about 
10 to 60 mL of an aqueous solution of about 10 to 30% w/v ethanol; 

wherein the solution in the second vial dissolves the solid formulation in the first 
vial in less than two minutes after one year of storage of the solid formulation. 

38. A kit for use in delivery of a pharmaceutically acceptable liquid parenteral 
pharmaceutical formulation, the kit comprising: 

a first vial containing a pharmaceutically acceptable solid formulation comprising 
20 to 200 mg anidulafungin; and 

a second vial comprising a pharmaceutically acceptable aqueous solution; 

wherein the solution in the second vial dissolves the solid formulation in the first 
vial in less than two minutes after one year of storage of the solid formulation. 

39. The kit of claim 38, wherein the solution in the second vial dissolves the 

. solid, formulation jn the fitst vial in less than two minutes .afer tvyo _ysars_of storage of the . 
solid formulation. 
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40. The kit of claim 39, wherein the solution in the second vial dissolves the 
solid formulation in the first vial in less than two minutes after three years of storage of the 
solid formulation. 

41 . The kit of claim 40, wherein the solution in the second vial comprises 
polyethylene glycol or polypropylene glycol 

42. The kit of claim 41 , wherein the solution in the second vial comprises 2- 
20% w/v polyethylene glycol or propylene glycol. 

43. A method of preparing a parenteral formulation, the method comprising 
combining a solid formulation comprising anidulafungin with a solvent in an effective 
amount to dissolve the anidulafungin rapidly in 200 seconds or less to produce a 
pharmaceutically acceptable parenteral formulation. 

44. The method of claim 43, wherein the anidulafungin is produced for 
pharmaceutical use and stored for more than one year prior to combining with the solvent. 

45. The method of claim 44, wherein the concentration of the anidulafungin is 
about 1 .5 to 5 mg/mL. 
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[57] ABSTRACT 

The invention relates to a computer system and method 
thereof characterized by high airflow and low acoustic noise 
by separating the enclosure of the system into two sections, 
in which in one section cooling fans are arranged between 
power supply units and disk drives, the power supply units 
being located at the back of the section and the fans, as to 
the disk drives, serving as exhaust fans, and in the other 
section inlet fans are arranged to cool selected hardware 
electrical elements, such as CPU modules, PCI and graphics 
cards, wherein the placement of the inlet fans is selected to 
minimize pre-heated air and fan airflow paths are controlled 
and directed by an air dam to maximize the cooling effect, 
and noise damping material is employed in mounting the 
rack for the disk drives, the disk drives and fans and in 
forming the side walls of the enclosure. 
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